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[57] ABSTRACT 
In an illustrative embodiment, a medium frequency 
generator is utilized, and at least the components on the 
high-voltage side of the X-ray generator and the me 
dium frequency generator are mounted on the rotating 
frame, and a stationary energy supply installation, for 
example, a mains recti?er, for the purpose of energy ‘ 
transmission. 
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TOMOGRAPH FOR PRODUCING TRANSVERSE 
LAYER IMAGES 

BACKGROUND OF THE INVENTION 

The invention relates to a tomographic apparatus for 
producing transverse layer images of an exposure sub 
ject, with a radiation measuring arrangement with an 
X-ray source supplied by an X-ray generator which 
produces an X-ray beam penetrating the exposure sub 
ject, of which the cross-sectional extent ‘perpendicular 
to the layer plane is equal to the layer thickness, with a 
radiation receiver which determines the radiation inten 
sity behind the subject by scanning the projected X-ray 
beam, with a rotating frame for rotating the X-ray 
source in the layer plane to scan the exposure subject in 
different directions, and with a measured value con 
verter to transform the signals supplied by the radiation 
receiver into a layer image. ' 

Efforts are being made to keep the image exposure 
time in a tomograph of this type as short as possible. 
The image exposure time is essentially determined by 
the duration of an exposure cycle, i.e., by the mechani 
cal structure of the apparatus. A tomograph of the type 
speci?ed at the outset is described, for instance, in Ger 
man Offenlegungsschrift No. 24 37 710. In this known 
tomograph, the X-ray generator is disposed stationarily 
and is connected to the X-ray tube by high voltage 
cables. These cables must form a loop, so the the X-ray 
tube is mobile for scanning the exposure subject, and 
such cables are heavy so as to increase the mass which 
must be moved with the X-ray tube during an exposure. 

SUMMARY OF THE INVENTION 

The object underlying the invention is to develop a 
tomograph of the type speci?ed at the outset with re 
gard to its construction such as to render possible rapid 
movement of the X-ray source for scanning an exposure 
subject and thus a short image build-up time. 
According to the invention, this object is achieved by 

the fact that the high voltage transformer is operated 
with a frequency which is higher than the mains fre 
quency (i.e. with a medium frequency), that at least the 
structural elements of the X-ray generator on the high 
voltage side along with the medium frequency genera 
tor are ?xed to the rotating frame and that a rotating 
current coupling is provided for the transfer of energy 
between the rotating frame and a stationary energy 
supply apparatus. There is no need in the tomograph 
according to the invention to run high voltage cables to 
the X-ray source. Coupling between the generator 
parts, disposed on the rotating frame, and the energy 
supply apparatus may be made, by way of example, via 
a brush-slip ring arrangement. When the X-ray source is 
moved, therefore, there are no heavy cables to be 
moved with it, so that very short image build-up times 
are possible. ‘ 

Constructing the X-ray generator as a medium fre 
quency generator with a mains recti?er and an inverter 
supplying the high voltage transformer enables the high 
voltage transformer of the X-ray generator to be small 
and light weight in construction, so that there are no 
large volumes to be accelerated and braked in order to 
scan an exposure subject. In a particularly expedient 
development of the invention, designing the radiation 
receiver as a stationary detector ring is suggested, the 
X-ray source being mounted within the detector ring 
for rotation about the central axis of the detector ring. 
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2 
In this arrangement, the radiation receiver is not moved 
when an exposure subject is being scanned, so that the 
lines running to it can be disposed stationarily. 
The invention is explained in detail below with refer 

ence to two embodiments represented in the drawings; 
and other objects, features and advantages will be ap 
parent from this detailed disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a lateral view of a tomographic appara 
tus in accordance with the invention; 
FIG. 2 shows a view of the tomograph in accordance 

with FIG. 1 taken in the direction of the arrow II; 
FIG. 3 shows a section along line III‘—III in FIG. 1; 
FIG. 4 shows a section along line ‘IV—IV in FIG. 2; 

and 
FIGS. 5 and 6 show circuit diagrams to explain 

FIGS. 1 to 4. 

DETAILED DESCRIPTION 

The tomograph represented in FIGS. 1 to 4 has a 
circularly designed radiation receiver 1 consisting of a 
series of detector elements. It encloses an X-ray tube 2 
and a collimator 3, these being attached to a rotating 
frame 4. With the X-ray tube 2 and collimator 3 whose 
laminae are aligned with the focus 5 of the X-ray tube 2, 
the rotating frame 4 is rotatable about the axis 6 of the 
radiation receiver 1. The radiation receiver 1 is con 
nected to a measured value converter 7 which from the 
output signals of the detector elements of the radiation 
receiver 1 produced while the X-ray tube_2 rotates 
through an angle of 360°, calculates the absorption val 
ues of present points of a transverse layer of a patient 
lying on a couch 8. To form the X-ray beam penetrating 
the patient, a collimator 9 is attached to the X-ray tube 
2 which collimates a fan-shaped beam 10 of X-ray 
whose spread is selected such that it penetrates the 
entire transverse layer for investigation of a patient 
lying on the couch 8 and that its dimension perpendicu 
lar to this layer is equal to the layer thickness. The 
absorption values calculated by the measured value 
converter 7 are reproduced on a video device 11 as a 
transverse layer image in the form of grey values. For 
the sake of simplicity, the measured value converter 7 
and the video device 11 are only represented in FIG. 1. 
From the circuit diagram according to FIG. 5 it is 

clear that the X-ray tube 2 is connected to a high volt 
age recti?er 12 which is supplied by a high voltage 
transformer 13. The primary energy is conveyed to the 
high voltage transformer 13 by an inverter 14 which is 
supplied via a direct voltage intermediate circuit 15 
containing an LC element by a mains recti?er 16. Con 
nected before the mains recti?er 16 is a further mains 
adjusting member 17. The frequency of the inverter 14 
is a medium frequency in the kHz range. The high volt 
age transformer 13 may therefore be made light weight 
and small in construction. A desired value signal for the 
X-ray tube voltage is supplied to a comparator 18 at an 
input 19 and an actual value signal for this voltage is 
supplied at the input 20. Via a kV control device 21 any 
resultant difference signal from comparator 18 in?u 
ences the inverter 14 or the direct current intermediate 
circuit 15 for the purpose of keeping the X-ray tube 
voltage constant. ‘ 

The structural elements 2 and 12, 13, 14, 15, 18, 21 are 
attached to the rotating frame 4, as explained hereafter 
in reference to FIG. 3. The high voltage transformer 13 
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with the high voltage recti?er 12 is here disposed in the 
space 22, whilst the structural elements 14, 15, 18, 21 are 
located in the space 23. Energy is supplied to the direct 
voltage intermediate circuit 15 via a brush slip ring 
arrangement 24 FIGS. 3 and 4. The structural elements 
2, 12, 13, 14, 15, 18, 21 thus rotate at the same time as the 
rotating frame 4 rotates. There are no heavy cables at all 
to be moved during this rotation, so that the rotation 
can be made very rapidly. The design of the X-ray 
generator according to FIG. 5 as a medium frequency 
generator produces a particularly light-weight and 
space-saving construction which renders a very short 
scanning time possible. The direct current intermediate 
circuit 15 acts as low pass ?lter for mains interferences 
and for interferences caused by the slip ring transfer. 
This interference does not therefore have an adverse 
effect on the X-ray tube voltage. The lines in the me 
dium frequency circuit can be kept very short so that 
their inductance poses no problems. The pure control 
signals, e.g. for switching the radiation on and off, may 
be transferred contactlessly, e.g. via light or ultrasonic 
radiation. The X-ray tube 2 is housed according to 
FIGS. 1, 2, 4 in a housing 25 projecting axially on the 
rotating frame 4, said housing forming together with a 
housing 26 (FIG. 4), in which the structural elements 
12, 13 are located, an oil-?lled tank. 

Disposing several X-ray tubes, instead of one single 
X-ray tube 2, on the rotating frame 4, and offset angu 
larly from one another, is conceivable within the scope 
of the invention. In this case, there is the further reduc 
tion of the scanning time relative to the instance repre 
sented where a single X-ray tube is used, since the angle 
of rotation can be smaller than in the embodiment repre 
sented. 
The structural elements of the high voltage generator 

can also be arranged according to FIG. 6. Here the 
structural elements are identical with the structural 
elements according to FIG. 5. The difference of the 
embodiment according to FIG. 5 is that the brush slip 
ring arrangement 24 is disposed between the mains 
adjusting member 17 and the mains recti?er 16, thus 
that the mains recti?er 16 lies on the rotating frame 4 in 
the example according to FIG. 6. Whilst in the example 
according to FIG. 5 direct current is transferred by the 
brush slip ring arrangement 24, in FIG. 6 the brush slip 
ring arrangement 24 transfers alternating current. The 
X-ray tube voltage can also be regulated in the example 
according to FIG. 6 via the recti?er 16. The recti?er 16 
can also be disposed in the space 23. The structural parts 
in the spaces 22, 23 are not represented in FIG. 3 for the 
sake of simplicity. 
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It will be apparent that many modi?cations and varia 

tions may be effected without departing from the scope 
of the novel teachings and concepts of the present in 
vention. 

I claim as my invention: 
1. Tomographic apparatus for producing transverse 

layer images of an exposure subject, with an X-ray 
source, and X-ray generator including a high voltage 
transformer supplying the X-ray source to produce an 
X-ray beam penetrating the exposure subject, of which 
the cross-sectional extent perpendicular to the layer 
plane is the same as the layer thickness, with a radiation 
receiver which determines the radiation intensity be 
hind the subject by scanning the projected X-ray beam, 
with a rotating frame for rotating the X-ray source in 
the layer plane to scan the exposure subject in different 
directions and with a measured value converter to 
transform the signals supplied by the radiation receiver 
into a layer image, characterized in that a medium fre 
quency generator (14) supplies the high voltage trans 
former with a medium frequency which is higher than 
the mains frequency, that at least the structural elements 
on the high voltage side (12, 13, 18, 21) of the X-ray 
generator (12 to 21) are ?xed along with the medium 
frequency generator (14) on the rotating frame (4) and 
that a rotating current coupling (24) is provided to 
transfer the energy between the rotating frame (4) and a 
stationary energy supply apparatus (16, 17, FIG. 5; or 
17, FIG. 6). 

2. Tomo graphic apparatus according to claim 1, char 
acterized in that the current coupling is formed by a 
brush-slip ring arrangement (24). 

3. Tomographic apparatus according to claim 1, char 
acterized in that the X-ray generator (12 to 21) has a 
mains recti?er (16) and an inverter (14) supplying the 
high voltage transformer (13), and that the mains recti 
?er (16) is stationary and is coupled via the rotating 
current coupling (24) with the medium frequency gen 
erator (14) ?xed on the rotating frame (14). 

4. Tomographic apparatus according to claim 1, char 
acterized in that the X-ray generator (12 to 21) has a 
mains recti?er (16) supplying the medium frequency 
generator (14) and that all the structural elements (14, 
15, 16, 18) connected before the primary winding of the 
high voltage transformer (13) including the mains recti 
?er (16) are ?xed on the rotating frame (4). 

5. Tomographic apparatus according to claim 1, char 
acterized in that the X-ray source (2) is housed in a 
housing (25) projecting axially on the rotating frame (4), 
said housing forming with a housing (26) disposed in the 
rotating frame (4) a tank for accommodating structural 
elements (12, 13) of the X-ray generator (12-21). 
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